Pharmacological characterization of vasotocin stimulation of phosphoinositide turnover in frog adrenal gland.
In a previous report we demonstrated the presence of a vasotocin (AVT)-like peptide in chromaffin cells of the amphibian adrenal gland and showed that synthetic AVT is a potent stimulator of corticosterone and aldosterone secretion by frog adrenocortical cells. In the present study we evaluated the relative potency of various AVT analogs and investigated the mechanism of action of AVT on frog interrenal (adrenal) tissue. Several AVT agonists, including hydrin 2, oxytocin (OXT), arginine vasopressin (AVP), Lys-conopressin G, and mesotocin (MT), were able to mimic the stimulatory effect of AVT on steroid secretion, but AVT was by far the most potent stimulator of steroidogenesis. In the series of analogs studied, the order of potency was: AVT greater than hydrin 2 greater than OXT greater than AVP greater than Lys-conopressin G greater than MT greater than [deamino-Cys1,D-Arg8]AVP greater than [d(CH2)5,Tyr(OMe)2] AVP. The effect of AVT (5 x 10(-10) M) was totally blocked by both the antidiuretic V2 antagonist [d(CH2)5,D-Phe2,Ile4,Ala9-NH2]AVP (10(-6) M) and the oxytocinergic antagonist [d(CH2)5,Tyr(OMe)2,Orn8]AVT (10(-6) M); the V2 antagonist was approximately twice as potent as the OXT antagonist. In contrast, the V1 antagonist 1-(1-mercapto-4-phenylcyclohexaneacetic acid)-AVP (10(-6) M) did not affect the response of the interrenal tissue to AVT. Indomethacin (5 microM), a cyclooxygenase inhibitor, induced a dramatic decrease in the spontaneous secretion of corticosteroids, but did not impair the stimulatory effect of AVT (5 x 10(-9) M) on corticosterone and aldosterone secretion. In addition, AVT did not stimulate the production of prostaglandin E2, suggesting that prostaglandins are not involved in the mechanism of action of AVT. Concurrently, AVT did not modify cAMP production by frog adrenal slices. In contrast, AVT induced both an increase in inositolphosphate production and a reduction of membrane phospholipid content. We conclude that in the frog adrenal gland, the stimulatory effect of AVT on steroid secretion is mediated through activation of receptors related to the mammalian V2 and/or OXT receptors, which are positively coupled to phosphoinositide-specific phospholipase C.